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DETAILED ACTION 
Response to Amendment 

The examiner acknowledges the amending of claims 1, 14, and 22, as well as 
the cancellation of claim 13. 

Response to Arguments 

Applicant's arguments filed 02/09/2006 have been fully considered but they are 
not persuasive. 

With respect to claims 1 , 14, and 22, the applicant states that the claim 
amendments reading: "...a diameter of a bottom surface of the base member being 
smaller than a diameter of the top surface of the pillar portion..." overcomes the 
rejections in view of Kondo. The applicant has stated (pg.2 para.1 of the Remarks) that 
"It appears that the bottom surface of the contact layer 105 has a diameter that is equal 
to that of the top surface of the pillar section 110." 

The examiner does not agree that the current amendment distinguishes the 
instant invention from that of Kondo. Namely, Kondo teaches that the base and pillar 
sections are formed into a mesa shape. Although the figure may make it appear as 
though the bottom surface of layer 105 has a diameter equal to that of the top surface of 
layer 110, it is not believed that this is the case. A mesa shaped structure has sloped 
sides that increase in width from the top surface to the bottom surface. As layer 105 is 
above layer 1 10 it would have a width smaller than that of layer 110. For this reason it is 
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believed that the current amendments do not clearly separate the differences between 
the instant invention and that of Kondo. 

Please see below for an update rejection to these claims. 

The examiner notes that newly found prior art (Cox et al. US 6782027) reads on 
at least independent claim 1 in its current state. A rejection of this claim in view of Cox is 
provided below. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 14-16, and 22-26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kondo (JPO 2001-284725). 

With respect to claim 1 , Kondo discloses a surface emitting device, emitting light 
in a direction perpendicular to a substrate, comprising: an emitting surface that emits 
light (fig.1 top of #104), a base member that is provided on the emitting surface (fig. 1 
#105, emitting surface defined as output of upper mirror layers), and an optical member 
provided on the base member (fig . 1 #111), the surface emitting light device being a 
surface emitting semiconductor laser (title), the substrate being a semiconductor 
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substrate (fig. 1 #101), a resonator having a pillar portion (fig . 1 #'s 103, 104), an emitting 
surface provided on a top surface of the pillar portion, and a diameter of a bottom 
surface the base member being smaller than a diameter of the top surface of the pillar 
portion (fig.1 diameter of bottom of base, #105, smaller than the diameter of the top of 
pillar, #103 + 104, due to the tapered, mesa [0047], shape). 

With respect to claim 2, Kondo discloses the surface emitting device as outlined 
in the rejection of claim 1 , and further discloses the base member to be of a material 
that transmits light of a predetermined wavelength ([0032], AIGaAs, wavelength 
transmission based on energy gap). 

With respect to claim 3, Kondo discloses the surface emitting device as outlined 
in the rejection of claim 1 , and further discloses the optical member to function as a lens 
(fig . 1 #111, [0007]). 

With respect to claim 14, Kondo discloses the surface emitting device as outlined 
in the rejection to claim 1, including the inclusion of an active layer in the pillar portion 
(fig.1 #103). 

With respect to claim 15, Kondo discloses the surface emitting device as outlined 
in the rejection of claim 10, and further discloses the base member to be formed 
integrally with the pillar portion (fig.1 #105 formed integrally with pillar #103 + 104). 

With respect to claim 16, Kondo discloses the surface emitting device as outlined 
in the rejection of claim 15, and further discloses the base member to consist of a 
semiconductor layer (AIGaAs). 
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With respect to claim 22, Kondo discloses a method of manufacturing a surface 
emitting device comprising: forming a part that has an emitting surface and functions as 
the light emitting element ([0044]), forming a base member on the substrate ([0044]), 
discharging a droplet onto an upper surface of the base member to form an optical 
member precursor ([0057]), hardening the optical member precursor to form the optical 
member ([0061]), the surface emitting light device being a surface emitting 
semiconductor laser (title), the substrate being a semiconductor substrate (fig . 1 #101), a 
resonator having a pillar portion (fig . 1 #'s 103, 104), an emitting surface provided on a 
top surface of the pillar portion, and a diameter of a bottom surface of the base member 
being smaller than a diameter of the top surface of the pillar portion (fig. 1 diameter of 
bottom of base, #1 05, smaller than the diameter of the top of pillar, #1 03 + 1 04, due to 
the tapered, mesa [0047], shape). 

With respect to claim 23, Kondo discloses the surface emitting device as outlined 
in the rejection of claim 22, and further discloses discharging the droplet using an inkjet 
method ([0071]). 

With respect to claim 24, Kondo discloses the surface emitting device as outlined 
in the rejection of claim 22, and further discloses adjusting the wettability of the upper 
surface of the base member with respect to the droplet before discharging the droplet 
([0059], speaking of choosing the material type to assist in the application droplet 
placement and retention). 
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With respect to claims 25-26, Kondo discloses the optical member to be formed 
over an entire top surface of the base member (fig. 1 , #1 1 1 formed over all of top 
exposed surface #1 05, as well as completely over the portion of #1 05 covered by #1 1 3). 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Cox et al. (US 
6782027). 

With respect to claim 1, Cox discloses a surface emitting device, emitting light in 
a direction perpendicular to a substrate, comprising: an emitting surface that emits light 
(fig.6 top of #92), a base member that is provided on the emitting surface (fig.1 1 
#136/131/130), and an optical member provided on the base member (fig. 12 #150), the 
surface emitting light device being a surface emitting semiconductor laser (col. 5 lines 
58-60), the substrate being a semiconductor substrate (col. 5 lines 60-62), a resonator 
having a pillar portion (fig. 12 defined by implant regions, dashed lines on edges of 
upper DBR, col.6 lines 3-16), an emitting surface provided on a top surface of the pillar 
portion, and a diameter of a bottom surface the base member being smaller than a 
diameter of the top surface of the pillar portion (fig. 12 diameter of bottom of base, #130, 
smaller than the diameter of the top of pillar, defined by dashed lines). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 4 rejected under 35 U.S.C. 103(a) as being unpatentable over Kondo in 
view of Yoshikawa et al. (US 6154479). 

With respect to claim 4, Kondo teaches the surface emitting device as outlined in 
the rejection of claim 1 , but does not teach the optical element to be a polarizer. 
Yoshikawa teaches a vertical cavity laser including the importance of controlling the 
polarization of the output light (col. 2 lines 27-31). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the surface emitting 
device of Kondo with the polarizing optical element of Yoshikawa in order to avoid 
instabilities when used in an optical system (Yoshikawa, col.2 lines 31-36). 
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Claims 5, 7-8, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kondo in view of Kakimoto (JPO 63-007674). 

With respect to claim 5, Kondo teaches the surface emitting device as outlined in 
the rejection of claim 1 , but does not teach the optical member to be in the form of a 
sphere or an oval sphere. Kakimoto teaches a surface emitting device utilizing an 
optical member with a spherical shape (fig. 1 #9). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the surface emitting 
device of Kondo with the spherical lens of Kakimoto since these lens are well known in 
the art to be used for the focusing of light over short distances, i.e. from device output 
surface to fiber, and are readily available for purchase and use. 

With respect to claims 7 and 8, Kondo teaches the surface emitting device as 
outlined in the rejection of claim 1 , but does not teach the upper surface of the base 
member to be curved, and that an angle made between the upper surface of the base 
member and a side surface of the base member to be an acute angle. Kakimoto 
teaches a surface emitting device utilizing a curved member (fig.1 #10) whose top 
surface forms an acute angle with the side surface (fig.1 #10, top surface vs. side 
surface angle). It would have been obvious to one of ordinary skill in the art at the time 
of the invention to combine the surface emitting device of Kondo with the curved surface 
of Kakimoto in order to provide for a more secure support, which can aid in preventing 
the lens from being misaligned during usage. 

With respect to claim 1 1 , Kondo teaches the surface emitting device as outlined 
in the rejection of claim 1 , and further teaches the substrate to be a semiconductor (fig.1 
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#101), and a resonator to be formed on the substrate (formed between mirrors #104 
and #102). Kondo does not teach the emitting surface to be on a reverse side of the 
substrate. Kakimoto teaches a surface emitting device wherein the emitting surface is 
on the reverse side of the substrate (fig. 1 ). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the surface emitting 
device of Kondo with the emission direction of Kakimoto to allow for the common 
practice of flip-chip bonding, without interfering the optical output. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kondo in 
view of Kondo (JPO 2000-076682). 

With respect to claim 6, Kondo 766 teaches the surface emitting device as 
outlined in the rejection of claim 1 , but does not teach a sealing member to be formed to 
cover part of the optical member. Kondo '682 teaches a surface emitting device that 
uses a sealing member to cover a part of the optical member (fig. 1 #106, electrode 
functioning to seal lower portion of optical member #102). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to combine the surface emitting 
device of Kondo 766 with the optical sealing portion of Kondo '682 in order to provide 
for a more secure support which can aid in preventing the lens from being misaligned 
during usage. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kondo in 
view of Kakimoto and further in view of Nakamura et al. (US 4706101). 



*> 
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With respect to claim 12, Kondo 766 teaches the surface emitting device as 
outlined in the rejection of claim 9, and further teaches the substrate to be a 
semiconductor substrate (fig.1 #101), and a resonator to be formed on the substrate 
(formed by mirrors #104 and #102). Kondo 766 does not teach the device to include a 
concave part being formed in the rear surface of the substrate, or a light path adjusting 
layer to be buried in the concave part having the emitting surface on the upper surface 
thereof. Nakamura teaches a surface emitting device in which the a concave part is 
formed on the rear surface of the substrate (fig . 1 #21), and Kakimoto teaches a surface 
emitting device including a cylindrical part is formed on the rear surface of the substrate 
wherein a light path adjusting layer is buried therein (fig.1 #11). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
surface emitting device of Kondo 766 with the concave surface of Nakamura, to 
increase the amount of light striking the surface with an incident angle greater than the 
critical angle (better out-coupling the light), as well as the buried light path adjusting 
layer of Kakimoto, to further increase optical light confinement for out-coupling, in order 
to allow for the common practice of flip-chip bonding without interfering with the optical 
output. 

Claims 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kondo 766 in view of Aoyama (JPO 06-151972). 

With respect to claim 19, Kondo 766 teaches the surface emitting device as 
outlined in the rejection of claim 1 , and further teaches the optical member to function 
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as a lens, and being in the form of a truncated sphere (fig. 1 #111). Kondo 766 does not 
teach the refractive index of the optical member to be approximately equal to the base 
member or the radius of curvature to be less than or equal to .34 times the distance 
from the emitting surface to the top of the optical member. Aoyama teaches a surface 
emitting device including the optical member having a refractive index being the same 
as the base ([0026]), and that the radius of curvature to be less than or equal to .34 
times the distance from the emitting surface to the top of the optical member ([0026], 
fig. 3, teaches d=2*radius of curvature, then d from the claim is dclaim=(w+d/2), since 
the lens in fig. 3 is one half sphere (note 90 degree mark), and the claim relationship 
becomes .34*(w+d/2)>=d/2, wherein if w=10 then d =10.3, see fig.4). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to combine the 
surface emitting device of Kondo 766 with the index and curvature relationship of 
Aoyama in order to improve the joint effectiveness ratio of the device relative to other 
optical components (Aoyama, fig.4). 

With respect to claims 20-21 , Kondo 766 teaches the surface emitting device as 
outlined in the rejection of claim 1 , but does not teach the inclusion of an optical 
waveguide, or an optical transmission apparatus. Aoyama teaches a surface emitting 
device including its use with an optical waveguide (fiber optic cable) and optical 
transmission apparatus (photoelectrical detection equipment) ([0040]). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to combine the 
surface emitting device of Kondo 766 with the waveguide and transmission apparatus 
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of Aoyama as it is well known in the art to use optical fiber in transmission systems to 
transmit communication or other data. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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